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Introduction 32
The present-day Earth is currently about halfway through a Supercontinent cycle (Matthews et 33 al., 2016), which is defined as the recurring gathering and dispersion of the continents 34 throughout Earth's history (Nance et al., 1988) . 200 Ma ago most of the continental masses 35 were joined in a supercontinent called Pangea (Wegener, 1912) . The fragmentation of Pangea 36 led to the formation of the Atlantic Ocean ~180 Ma ago. Wilson (1966) suggested that the and Supercontinent cycle terminate simultaneously.
84
In the second mode of closure, extroversion, the external ocean closes. After the breakup of the 85 supercontinent, the interior Atlantic-type ocean starts by expanding in much the same way as 86 it does during introversion. However, the interior ocean does not close in on itself, but instead 87 continues to open while the external Pacific-type ocean closes. As a consequence, the previous The introversion and extroversion scenarios assume that Earth only has two major oceans 97 involved in the Supercontinent cycle, and they assume that one ocean opens and the other 
104
It may also be possible to have a situation where neither the internal nor external oceans close.
105
At least one ocean must close to facilitate supercontinental assembly, however that ocean need New oceanic lithosphere is formed at mid-ocean ridges and then carried away as the two 117 intervening plates drift apart. When new lithosphere forms it is hot and more buoyant than the 118 underlying asthenosphere. As it ages and cools, the oceanic lithosphere eventually becomes 119 denser than the asthenosphere and thus negatively buoyant; this occurs ~10 Ma after it forms 120 (Cloos, 1993 to have been propagated from, or induced by, subduction zones in the Pacific Ocean (see Fig.   142 1). However, the exact mechanism by which they developed is still debated (see e.g., Eagles
143
and Jokat, 2014 and Wright and Wyld, 2011). A third place where this may be happening is in 144 the Gibraltar Arc (Duarte et al., 2013) . In this case, the subduction system is migrating from 145 the Mediterranean into the Atlantic. Moreover, it is possible that if subduction zones do not 146 invade an ocean over timescales of 200 -300 Ma, some sort of weakening mechanism can 147 come into play (e.g., hydration of oceanic lithosphere; Duarte et al., 2018) and thus start 148 subduction. Note that even though oceanic lithosphere must be consumed within ~200 -300
149
Ma after it forms, the ocean basin can exist on the surface of the Earth for longer (e.g., the 150 present-day Pacific; Bradley, 2008) . This can happen if a balance between spreading ridges 151 and subduction zones enter a quasi-steady state (e.g., as happened for the Panthalassa or Pacific
152
Ocean (Scotese, 2009) ). However, it can be argued that such a quasi-steady state would not last 153 for longer than 600 -700 Ma because ridges will eventually be subducted (Thorkelson, 1996 meaning that these ridges may presently be passive and fed by upper mantle material.
205
Moreover, it is also recognized today that the ascending material does not correspond to the 206 classic idea of mantle plumes. Instead, the position of the plumes may be controlled by the 207 aforementioned upwellings: mantle plumes seem to be generated at the boundaries of these 208 upwellings. These boundaries are known as plume generation zones (PGZs; Burke et al., 2008) 209 and the plumes generated there feed the majority of hotspots on Earth (Torsvik et al., 2016) .
210
Understanding of the formation, behaviour, and tenure of these LLSVPs and PGZs will be 211 crucial in the determination of their role in the breakup of supercontinents and the maintenance 212 of oceans (Boschman and van Hinsbergen, 2016 All the explored future scenarios were proposed independently at different times by different 232 authors (see Table 1 ). Because of this, each of the scenarios have their own details and were 
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The computed velocities for each continental block in each scenario are provided in Table 2 . (Scotese, 2003) . This is because it is assumed that the two already Antarctica has also begun to drift north into the Indian Ocean basin (see Fig. 2b ).
299
By 100 Ma the mid-Atlantic ridge starts to undergo subduction at the East American subduction 300 zones (Fig. 2b) . This marks the midpoint of the Atlantic Wilson cycle because with the 301 subduction of the ridge, the ocean can no longer continue to open and must close. At this point,
302
Antarctica has rifted into two separate parts generating a small actively spreading new ocean.
303
East Antarctica is still drifting north closing the southern Indian Ocean. However, the western In 200 Ma, the Atlantic Ocean will be partially closed. South Africa is now less than a 1000 307 km from South America (Fig. 2c) . The subduction of the Mid-Atlantic ridge, the advanced age In 100 Ma, the Pacific is mostly closed, except for an area west of South America (Fig. 3b) . Ocean, the planet retains a considerable extent of subduction zones throughout (See Fig. 3d ).
353
By 150 Ma the Pacific is nearly closed, with very little oceanic lithosphere left (Fig. 3b-c) . The African Ocean (Fig. 3c) . At this point, the Atlantic has developed a large-scale subduction to be the surrounding ocean of the supercontinent (Fig. 3d) . 
394
In 50 Ma, subduction zones have propagated in the Atlantic (Fig. 4a) . However, a balance In 100 Ma, both the Atlantic and the Pacific spreading centres have been subducted (see Fig.   401 4b), meaning that they can no longer compensate consumption at subduction zones. The Pan- Ocean (Fig. 4d) . Aurica forms near the antipodes of Pangea, precisely over the Jason LLSVP. Also, according to the present-day drift of the continents, it is likely that they will (on large China, respectively (see Fig. 5a and the Amasia animation in the Supplementary Files).
433
Subduction zones propagate along the margins of the Atlantic and Indian oceans, and the Mid- In 100 Ma, South America begins rotating clockwise, pulled by the Peru-Chile trench (Fig. 5b) . (Fig. 5c ).
444
In 200 Ma, Amasia has formed by aggregating all continental masses except Antarctica as 445 South America completes its rotation and collides with North America (Fig. 5d) (and subduction zones) to pass over it (Murphy and Nance, 2003; 2005 convective system in around 100 Ma (Fig. 4b) . After 200 Ma, the two newly formed Atlantic 525 downwellings will also move over Jason (see Fig. 4c) . The Earth may then be, for a short time,
526
in a one convection system mode. However, once the new supercontinent is fully formed (in 527 250 Ma) major subduction systems will likely form around it, with one big upwelling in the 528 external Pan-Asia Ocean and another forming in the interior of the Supercontinent (see Fig.   529 4d). 
537
In fact, in our simulation, Amasia forms away from the two present-day major mantle 538 upwellings ( Fig. 5d ), but it is uncertain how the mantle structure will respond to such 539 continental evolution and configuration. Also, the phase relation between Supercontinent cycle 540 and Wilson cycle also loses its strict meaning suggesting that much of the terminology used is 541 simply an idealization (but a useful one, nonetheless).
542
It is also worth noting that a first attempt of dynamically modelling the evolution of the present- In Table 2 we present the drift velocities of the continental blocks in each scenario. With the 549 values in Table 2 , and other data from GPlates, we were able to calculate the rates of divergence 550 and convergence for each of the oceans in each scenario (see Fig. 6 ). In the Pangea Ultima cycle in which only two major oceans are involved, and one closes at the expense of the other.
556
The Novopangea scenario also shows similar values of divergence and convergence, in this 557 case the Pacific closes at a rate of 7.1 cm yr -1 while the Atlantic opens at a rate of 6.3 cm yr -1 .
558
Here again, the scenario is mostly controlled by the opening and closure of two major oceans and upwellings will interact in the future. We also assume that most of the plate motions are 633 driven by the slab pull at subduction zones. Consequently, the geometry of subduction zones 634 strongly controls the directions of plate movements and position of the continents.
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